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Abstract  
We derive the Higgs mass to be 123 GeV; we also show that the standard electroweak theory is false by 
highlighting the fact that the photon nevertheless receives a rest mass along with the Z boson despite the linear 
transformation known as the Weinberg angle. 
Keywords: Weinberg angle, Higgs mass, U(1)xSU(2) false 
1. Introduction 
Based on an established text (Quigg, 2013, in particular, pp. 121-127) we give a critical analysis of the standard 
electroweak model. We find four logical problems therein: (1) the connection from ,gauge leptonsL to L  (2) failure to 
deduce the model implied Higgs mass to be 123 GeV, (3) failure of the linear transformation of the Weinberg angle 
to remove the photon as a recipient of a rest mass, and (4) unit incongruence in the identification of sin .we g θ=  
An extensive literature research has shown no similar analyses to ours in existence. Weinberg after his paper in 
1967 established a lower bound of the Higgs mass in 1976; Kant (2012) employed minimal supersymmetric 
extension of the Standard Model (MSSM) to a numerical asymptotic expansion of the Higgs mass; Capdevilla et al. 
(2015) sought to build a model to recover the well-publicized Higgs mass of 125 GeV. In theoretical modeling, 
Bhattacharjee and Majumdar (2011) pursued an electroweak unification without spontaneous symmetry breaking. 
On the whole, researchers have taken the electroweak theory for granted and sought only to lay out the 
evolutionary details of how electromagnetism and the weak nuclear force became separated (see, e.g., 
Bhattacharyya, 2011). 
We present our findings in the next Section 2 and conclude in Section 3.

 
2. Deconstructing U(1) x SU(2) 
The Standard Electroweak Model is built upon a Lagrangian as assembled from the origin of the forces (“gauge”), 
their interactions with (anti) electrons and (anti) neutrinos (“leptons”), and the source of rest masses (“scalar”). 
The notation below follows from Quigg. 
2.1 The Extraction of A from Lgauge is Invalid 
One has: 

 ( )( )2 2 3
0

1 1 ,
4 4

where in particular,
1 1 / ,
4 2

l l
gaugeL F F f f

f f E cB J m

μν μν
μν μν

μν
μν ε

= − −

− = −
   (1.1) 

an electromagnetic wave, which has no electric charge. However,  

 ( )
0

has ;
4t

f A A
eA volt

r

μν ν μ μ ν

πε

= ∂ − ∂

=    (1.2) 

i.e., At is not a photon, yet the literature treats  
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( ) ( ) ( ){ }1 2 3, , ,A b b b
 

as four bosonic fields, with A serving as the photon. That A carrying an electric charge has nevertheless been 
equated to a photon is due to the false assertion that  

f f μν
μν

 
implies Maxwell Equations so that the photon is responsible for electromagnetism (resulting in a confused state of 
the logic between electromagnetism and electromagnetic waves, see, e.g., Pai, 2015, and cf. Light, 2015). This 
century-old assertion is false because in order to derive the laws of Ampere’s and Faraday’s by applying the Hodge 
(1903-1975) star operator (as developed from the algebra by Grassmann, 1809-1877, and the calculus by Cartan, 
1869-1951) to  

2 ,of f c f fμν μν
μν μνε≡

 
one would have to factor the above product asymmetrically, as in 

( ) ( )22 2 2 20, , , 0, , , .x y z x y zc E E E E E c E c E c−− = − − −
 

Such a factorization is analogous to factoring a square as a rectangle, with side ratio c2 : 1, effectively forcing 
electromagnetism out of electromagnetic waves, which is invalid since B is a sideways force in the former but is 
symmetric with E in the latter. 
2.2 Failure to Obtain the Implied Higgs Mass 
One has: 

 

( ) ( ) ( )

( ) ( ) ( )

( ) ( ) ( )

† †

2† 2 ? †

2 2 422 2 3
6 6 12

,

: ;
2 2

has units:

1 1 ,

scalarL D D V

ig igD A Y b

V

J s sJs Js m s
m m m

μ
μ

μ μ μ μ

φ φ φ φ

τ

φ φ μ φ φ λ φ φ

= −

′
= ∂ + +

= +

   
= ⋅ + ⋅   

   



   (1.3) 

so that  

( ) ( ) 3, , , , , , /t x y z t x y z mφ ω=
  

is the angular frequency density of the wave associated with a Higgs boson. 

 

2

2
3 0

0

0

, 0;

: ; minimizes .
2

At V

set m then V

φ μ
λ

ωμω
λ

 
 

= =− 
 
 

−=
   (1.4) 

 
( )

( )

0

2 4
6 2 2 4 2 0 0

2 2
2

2 2

: ;
2 2

2 2 2 2

6 the other terms *
22

* .

Define

then m V

ωη ω

ω ωη ημ ω λ ω μ λ

η μμ λ
λ

μ η

= −

   = + ≡ + + +   
   

 − = + ⋅ +       
= − +

   (1.5) 
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( )

( )

( ) ( ) ( )

[ ]

†
3 3

†
6 2 2

226 2
0

2 2
0,

into 1.3 ,
2

we have

/ /
2 2 2

1 2 *
2

1 * .
2

min 2

Higgs Higgs

scalar Higgs

Substituting

i m i m V
xx

m
xx

m E p c m c

Then L m c

μ
μ

μ
μ

η

η η η

η η μ η

ωμ

−

−

 
 
 

 ∂ ∂   −     ∂∂    
  ∂ ∂ = + −     ∂∂    

 = − − −  

 = − ⋅

 

 

0 0 .
2 2

ω = ⋅ 
 



 
  (1.6) 

Now, 

 

(1) (2)

†

2 (1) (2) (1) (2)
2 2

(1) (2) (1) (2)

22 (1) (2) (1)
2 2

, into (1.3), :
2

2 22 2

0 01
4 0 02

1
2 2 2

t t

t t

t t t t

t t t t

t t t

substituting b b and we have

ig igb b

b b i b b i
g

b b i b b i

b b i b bg

ω

ω ωτ τ

ω

ω

   ⋅ ⋅   
   

   + − =      − +     

+ − = + 
 

  

 



( )

2(2)

2 2
2 2 22 2 2 2

2
0,

2

1 ,
2 2 2

implying that .
2

t

t t t

W

i

g W W g W

m c g

ω ω

ω
±

− + ±

 
 
 
 

   ≡ + =   
   

=

 



  (1.7) 

( ) ( )

( ) ( )

( )

( )

1 2

1 2

into the charged part in

, :
2 2

0
2 0

02
02

02
02

2
2

leptons Left

L
L L

L

L

Substituting W
ig igL Li A Y b L we have

b b iigi L L
b b i

W
g L L

W

W
g e

eW

g W e

μ
μ μ μ

μ μμ

μ μ

μμ

μ

μμ

μ

μ
μ

γ τ

γ

γ

ν
γ ν

γ ν

±

+

−

+

−

+

′ = ∂ + + 
 

 −
 ⋅
 + 

 
= −   

 
  

= −      

= −



( )

( )

2 2 2 2

2 2 2 2

22
0, 2 2 2 2

2 2 2 2

2
2 24

2 22
(

1.1

L L L

F W

F

e W

O O O O
g eW e W

O I O I

G m c O O O O
eW e W

O I O I

by low - energy interaction, [Quigg], p. 110;

G the Fermi constant

μ

μ μ
μ μ

μ μ
μ μ

ν

νγ γ ν

νγ γ ν
±

−

+ −

+ −

+

    
= − +    

    

⋅     
= − ⋅ +    

    

≡ ≈ ( ) 257 10 ).GeV −−×

 
  

(1.8)
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( )

( )

( )

222
0,

2 0
0,

1
2

21 50

1
5 2

5

2
0,

, ,
8 2

 (from (1.7)),
2

2 1.17 10
82

0.177 0.85 10

0.151 10 15109
122.92 .

F W

W

Higgs

G m cgThus

but m c g

so GeV

GeV

GeV GeV
GeV m c

ω

ω

±

±

−

⋅
=

=

 
= × × 
 

= × ×

= × =
= =



    (1.9) 

2.3 Higgs Field Makes Photons have Rest Masses, too. 

 

( )

( )

3
0,

2 2
0,

3
0,

2 2
0,

1 1: ,
2

2 ,

t t

t t

tt

tt

Z g g bSet or
A g g Ag g

Zg gb
Ag gA g g

′  −   
=      ′′  +   

′    
=      ′−′  +      

(1.10)

 

(where the factor 2  is needed in anticipation of shifting the energy from A to b(3), to make the electrically 
charged A transformed away, a calculation detail that has been overlooked in the literature, see Quigg). By the 
preceding (1.10) the literature then sought to prevent the same φ  that has assigned rest masses to W ±  from 
similarly assigning a rest mass to the photon 0A :  

 

( )

( )

( )( )

†

3
0

3
0

2
230

1 0 1 0 0
0 1 0 12 2

1 0 1 0 0
0 1 0 12 2

1 ,
4 2

t t

t t

t t

ig igA b

ig igA b

g A gb

which corresponded to the crucial term in Equat

φ

φ

ω

  − ′       +       − −        
  − ′       +       − −        

  ′= − 
 

 

 



ion (7) of  Weinberg (1967)
that would lead to massless photons.

 

(1.11)

 

Substituting (1.10) into the square-root of the above, the literature appeared to have succeeded in its intent: 

 

( ) ( )

0

0

0
0, 0, 0, 0,2 2

2 20
0,

2 2 2 0
0,

2
0,

1 2
2 2

2 ,
2 2

2
2 2

0,  as desired.

t t t t

t

Z

A

g g Z gA g gZ g A
g g

g g Z so that

m c g g and

m c

ω

ω

ω

   ′ ′ ′⋅ − + − +   ′  +

  ′= − + 
 

 ′= +  
 

=






 (1.12) 

However, the matrix multiplication in (1.11) 

 
0

1 0 0
0 1 φ
  
  −  

 



www.ccsenet.org/apr Applied Physics Research Vol. 8, No. 1; 2016 

192 

is invalid. To elaborate: (i) 0
0

0 1 0
0 : to ,

0 1x z ze e for operate onφ σ
φ
   

≠ ⋅ + ⋅ =   −   
 i.e., the initially postulated 

0

φφ
φ

+ 
≡  
 

 

does not have a Cartesian directional content since 
0

can also be represented as .φφ
φ +

 
 
 

 On the other hand, zσ   

describes the wavefunction of an electron situated in a uniform magnetic field B = ez tesla, resulting in an electric 
field momentum direction ex (representing the state “up”) or -ez (representing the state “down,” which results from 
a 3-dimensional rotation from ex, cf. Light, 2013). As such, a linear combination of ex and -ez by two multiples that 
are devoid of any directional intent is meaningless, to be sure, 

0

0

1 0 0 1 0
.

0 1 0 1 0
φ

φ
     

≠      − −       

(ii) 
1 0

the linear mapping 1,
0 1z iσ

    
≠     

    
   (for then ( )22 41  would imply 1 1 ,  a contradictionz zI i I i i Iσ σ= ≡ + = ≡ + ≠ + ≡ ) 

so that 0iφ φ φ+≡ +  as a “complex doublet” does not lend to the calculation 0

1 0 0
0 1 φ
  
  −  

, either.  

(iii) In the inner product of (1.11), zσ serves as a vector in R4 and is thus not an operator; as such, 0φ  must enter 
(1.11) as a scalar. In fact, the label of the Lagrangian is scalar, but if the literature had substituted 0φ  into (1.11) 
(as done in the above (1.7)) instead of 0

0
φ
 
 
 

, then the result would have been 

( )

( )

( )( ) ( )( )

†

3 0

3 0

2
2 23 30

1 0 1 0
0 1 0 12 2

1 0 1 0
0 1 0 12 2

1 ,
4 2

t t

t t

t t t t

ig igA b

ig igA b

g A gb g A gb

φ

φ

ω

  − ′     +     − −      
  − ′     +     − −      

   ′ ′= + + −     

 

 



 

(1.13)

 

with an additional term ( )( )3
t tg A gb′ + (cf. Equations (1.11), (1.12)); i.e., the linear transformation as characterized  

by the Weinberg angle 2 2
arccosw

g
g g

θ
 
 =
 ′ + 

 would have been found to fail to prevent 0,tA from coexisting with 

0,tZ to receive a rest mass from 0φ  so that 
0

2
0, 0.Am c >   

2.4 The Identification of  sin wg eθ =  is Invalid 
( )3

0, 0, ( ) ,leptons LA and b with A and Z inAfter replaci g Ln μ μ μ μ  the literature arrived at a term 2 2

gg e eA
g g

μ
μγ

′

′+  
( Quigg, p. 126, Equation (6.3.47)) and proceeded to identify 2 2

,gg e
g g

′
=

′+  (Weinberg, 1967, Equations (14), (15)) 
but this in invalid since the “e” originating from the wavefunctions in (1.8) carries a unit of ( )31 m  

 yields a probability density, with g or g  being a unit-fre eso that LL ′   
positive real number. In fact,  

 
( )

0

0

4 ,
4 2 2

2 ,

A L

A L L

L

e e
e e Aeg so that

c h h
g h Ae

πε λα
πε ν π ν π

ν π

′ = ≡ = =

′ ⋅ =
  (1.14) 

meaning that if we express the classical electric potential energy between ( )2 ,  then 2  A Le and e as h g hν π ν π′⋅  
recovers the same result. Note that λ  has unit ( )/ ,m cycle  yet E hω ν= ≡  has a unit of ( ) ,J rad⋅  so that 

2hν π  is required in the denominators of the above expressions. For neater exposition, we could also identify 
2 .g α π′ =  
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3. Conclusion 
In this paper, we have shown that A0 in SU(2) would still possess a rest mass; since photons do not have 

 

rest 
masses, photons are not the claimed gauge bosons of electromagnetism and hence the Standard Model fails to 
explain the electromagnetic force. 
Otherwise, the identity 

 
04
2

ee

h
πε λα
ν π

≡
  

(1.15)

 
suggests that whatever the distance λ separating any two electrons may be, there is the universal probability of  

 

1
137

α ≈
  

that there exists an electromagnetic wave of wave length  

 
cλ ν≡

  to connect the two electrons, implying an instant communication between the two electrons and supporting our 
proposed combined spacetime 4-manifold (cf. e.g., [Light, 2015]), where the wave universe has a quotient-space 
topology so that  

[ ]0 0, .inλ λ≡
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